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An  Index  Method  for Selecting
Representative  Cities of a Target Market
Sabry A.  Shehata
An  index  was  developed  to  rank  U.S.  metropolitan  areas  according  to  overall
similarities  in  their  socio-economic  characteristics  to  the  U.S.  average.  This  index  is
given as a solution to matching a representative  city or market area to a target market as
well  as  matching  a  group  of cities  which  are  similar  to  each other.  The index  shows
stability in ranking these  cities with different consumption  data for similar products and
proves to be a promising  approach whenever  the researcher  must find a group of cities
which  are similar  to each other and to  the target market.
Market research sometimes requires selec-
tion of cities  or market areas  for testing new
product  performance,  effects  of changes  in
different  market  variables  on product  sales,
effects  of changes  in  different  economic  var-
iables  on  product  consumption,  and  so  on.
This  type  of research  uses  representative
markets  as proxies for a target market area in
order  to  get  meaningful  information
[Shoraka,  R.].  A relatively  large sample  size
and repetitive market research are needed  to
obtain  precise  results;  however,  the  larger
the  sample  size,  the  greater  are  research
costs  [Ladik,  et al.].  In many cases,  the cost
of increasing  the  sample  size  (number  of
cities)  is not justifiable  or may be prohibitive
to  the  small  firm  undertaking  the  analyses
[Lipstien,  B.].  That  is  why  a representative
market area or city is still a practical approach
in marketing  research  [Scott,  F.,  Jr.].
It is difficult  to find  a group of markets or
cities which  are  similar to each other  and to
the target market areas  in all  socio-economic
characteristics  [Scott,  F.,  Jr.].  The  conven-
tional  method  of  selecting  representative
market  areas  is to examine  the  demographic
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characteristics  of different  cities and to  select
the  one  that  most  closely  resembles  the
target market [Scott,  F., Jr.].  Since the effect
of demographic  variables on the consumption
of a commodity may differ for each commod-
ity,  the  impact  of various  demographic  var-
iables  on  the  consumption  of a  commodity
may  differ  from  one  variable  to  another
[Kohls  and  Downey].  Therefore,  different
weights  must  be  assigned  for  various  de-
mographic  variables  in the process  of select-
ing representative areas. Then the total index
is estimated by summing the weight scores of
individual  demographic  variables.  The index
proposed  here  offers  a  means  for  ranking
cities or individual  market areas  according to
their overall similarities to the target market
areas  in the  total index.
The  Index
Like other indices,  this index is developed
for comparative  analysis,  and to rank various
United States cities relative to each other and
to the  national market  [Freund,  J.  and  F. J.
Williams].  The  index  procedure  relates  the
demographic  characteristics  of cities  to  the
sales  or  the  consumption  of various  com-
modities,  and different  weights are  assigned
to  these  characteristics.  The  main  objective
of this index is to select a representative  city
to the target market.  Therefore, the optimum
condition  exists  if  a  city  has  demographic
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characteristics  identical to those that exist in
the target market. The optimum is defined as
the value  of these variables in the target mar-
ket.  Since these characteristics  are measured
in  different  ways,  it is  left  to researchers  to
decide  on  the  type  of measurement  to  be
used.
Assumptions
Utilization  of the  city  index  requires  the
following assumptions.  The first  assumption
is that the  market area selected  as represen-
tative  of the  target  market  has  the  highest
score in the index.  The second assumption  is
that the values of socio-economic characteris-
tics  distribute  normally  around  the  target
market  parameters.  Given  this  assumption
equal  scores  are  given  to cities  with  equal
absolute deviations.
The third assumption is that statistical coef-
ficients  give  different  weights  to  the  socio-
economic  variables  according  to the  impor-
tance of their effects  on sale  or consumption
of the commodities.  The larger a weight's ab-
solute value the higher the degree of associa-
tion  a  particular  variable  has  with the  con-
sumption  of the  product.  This assumption is
needed  in order  to  assign different  weights
for different socio-economic variables.  There-
fore,  researchers  can rank cities according to
the  similarity  of key  variables  to  the  target
market.  If one  city  deviates  more  than
another city in important  variables,  its  score
is  lower.  Given  this  assumption,  it  is  not
necessary  to  discriminate  against  such  var-
iables.
Various  statistical  coefficients  satisfy  the
third  assumption.  These  are:  the  absolute
value  of simple  correlation  coefficients,  the
absolute  value  of  partial  correlation  coeffi-
cients,  principal components  coefficient,  and
the  coefficient  of  determination.  All  these
coefficients  measure the degree of association
between  two  or  more  variables,  and  the
larger the absolute  value,  the higher the de-
gree of association and, therefore,  the impor-
tance of this variable relative to the other var-
iables.  In order to weight these  variables rel-
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ative to each other,  the absolute  value of the
coefficient is divided by the summation of the
statistical  coefficients.  In this way,  the  third
assumption is met.
The fourth assumption  is that the selected
statistical  coefficients  are  stable  during  the
projection  period.  This  assumption  assures
the applicability of the index.  If this assump-
tion  does not hold,  the  estimated index  will
change  over  time  and not  offer an  improve-
ment to market  research.
The  fifth  assumption  is  a behavioral  one,
which  states that  a researcher  selects  a city
with  minimum  deviation,  subject  to the  re-
searcher  constraints.  These  constraints  may
be availability of secondary data,  funds, loca-
tion, population,  economic activity,  weather,
and  so  on.  This  assumption  explains  why
some  representative  cities  may  be  over-
looked.  If a sufficiently large number of cities
are  examined,  however,  one  can  expect
characteristics  of some  to resemble  those  of
the  target area.
The Index  in Mathematical  Form
The  City  Index  (CI)  is  composed  of the
Weight  Index  (W)  and the  Score  Index  (S).
The weight index attaches a weight to various
demographic  variables.  The  absolute  values
of the correlation  coefficients  are  utilized  to
arrive at such weight.  The larger the absolute
value,  the larger  the degree of association of
these particular variables  with the consump-
tion  of  the  goods  whose  market  is  being
analyzed.
Then  the  absolute  summation  of these
coefficients  is used to weight these  variables
in relation to each other.  The simple correla-
tion coefficient meets assumptions  three and
four which  imply  the  stability  of the  index;
the larger  the  coefficient,  the larger  the de-
gree of association and the more important is
this  variable's  effect  on  the  consumption  of
the product.
The weight  index is developed to give  dif-
ferent weights  for different  variables,  and is
defined as  follows:
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(1)
Wi,c  < 1.0  and Wic  > 0
i=  1,2 -- n
c=  1,2-- m
Where:  Wi,  =  weight  index  for  de-
mographic variable "i" at a particular city, for
particular commodity  "c"; and  ri,  = the cor-
relation  coefficient  of variable  "i"  with  the
per capita  consumption of a  particular com-
modity  "c".
The  Score Index (S) presents the  relation-
ship between the value  assigned to a city for a
particular variable  and its deviation from the
optimal  value where  the optimum  value  of a
variable  is defined  as  its  value  at the  target
market area.
Suppose  that  a  researcher  selects  a  city
with a median level of income of $11,000 per
capita;  a  city  with  no  deviation  receives  a
maximum  score.  A  city  whose  median  in-
come  deviates  positively  or  negatively  from
$11,000  is  assigned  a  score  less  than  the
maximum.  The  positive  and  negative  de-
viations  affect the decision outcome equally.
This relationship  is presented  as  follows:
(2)  Si  = f[  di  - d  /sdi]
Where  Si  =  city  score  in a particular  de-
mographic  variable "i"; di = the value of par-
ticular variable  "i"  in the city;  d  = the value
of the same  demographic  variable  at  the op-
timum  or target market;  sd  =  the estimated
standard  deviation  of demographic  variable
"i";  |  |  =  absolute  value  sign;  and  i  =  1,
2  ........  n
In  equation  2),  the  absolute  value  of the
deviation of a city is divided  by the  standard
deviation  to  standardize  the  units  of mea-
surements,  so  that  the  scores  from  various
demographic  variables can be added together
(income  in  dollars,  education  and  age  in
years,  ethnic  as  a percentage,  and  so  on).
Since marketing researchers  seek informa-
tion about product sales,  any market informa-
tion  obtained  from  a  city  about  the  sale  or
consumption  of a product  is  better  than  no
information  at all.  Therefore,  the lower  limit
(S) of a particular variable will approach  zero,
and  the  upper  limit  (S) is  one.  In  order  to
satisfy this condition an  exponential function
is appropriate.  The score index is specified  as
follows:
(3) Si =  e-  I di  - d  I /sdi
In order to find  the  city index  value,  the
score  of  each  demographic  variable  is
weighted.  The  weighted  scores  are  then
summed to form  the city  index value,  CI,  as
in equation  4:
(4) CI  =  YWi  Si
Index Application
The  index was  used to select  cities  repre-
sentative  of the  U.S.  market  for  fresh
pineapple.  Data were  gathered  in  a  visitor
survey which assessed consumer preferences
for fresh  pineapple  [Shehata].
The following conditions were required:  a)
medium-size city: large cities may better rep-
resent  the  national  market  in  various  eco-
nomic  activities,  but research costs of study-
ing these  cities  would  be high.  Small cities
were eliminated from the study because their
economic activities  are less representative  of
national  market;  b)  Western  region of the
United States: a city in the western region  of
the  United  States was selected to test if con-
sumer preferences  for fresh pineapple are the
same  as  for  Hawaii  visitors  from  the  same
region;  c)  East-Central city:  a  city  in  the
east-central  part  of  the  United  States  was
selected  to test:  (1) if consumer  preferences
for  fresh  pineapple  are  the  same  as  Hawaii
visitors  from  the  same  region,  (2)  the  con-
sumer  awareness  of the  different  types  of
fresh pineapple  supplied  by producing areas
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Hawaii  visit on the consumption of the fruit;
and  d)  availability of funds,  availability  of
funds  for research  influences  the  number of
cities  chosen.
Data on demographic  characteristics  of 125
standard  metropolitan  areas  of the  United
States  were  obtained  from  the  1970 census
[Bureau  of Census].  Since fresh pineapple  is
relatively new to the United States mainland
markets and data concerning consumption  is
not reliable;  alternate products for which data
were  more  reliable were  utilized to test  the
ranking  procedures.  Products  selected  were
apples,  bananas  and  oranges.  Estimates  of
per  capita  consumption  were  made  from
fresh fruits and vegetable unloads data for 40
cities  (USDA,  1970).
Results
The  results  indicated  that  different  de-
mographic  variables  had  different  influences
on consumption.  Moreover  the consumption
of commodities correlates differently with the
same  demographic  variable  (Table  1).  In-
come,  white,  black  and  age  variables  are
more  important  than  education  and  other
ethnic  variables  in the consumption  of these
commodities.  Therefore those variables were
weighted  heavier  than  education  and  other
ethnic  variables.  In order  to get the  weight
index  (W),  the  individual  correlation-
coefficients  were  divided  by  the  summation
of  correlation  coefficients  as  indicated  in
equation  1).
In  order  to  estimate  the  score  index  (S),
the  standard  deviations  (sd)  of  education,
age,  income and ethnic distribution were es-
timated.  The  difference  between  the  actual
value of a particular variable  in a city,  di,  and
optimal  value of the same  variable  at the na-
tional level (d) was estimated,  and the results
were divided by (sd) as indicated in equation
3).  The results  were multiplied  by  the indi-
vidual  weights  given  for  each  demographic
variable  (Wi).  The sum of the products  gives
the CI.
The  Kansas  Citymetropolitan  area  (Table
2)  appears  to be  the  most  representative  of
the  U.S.  national market for consumption of
apples,  bananas  and oranges,  followed by In-
dianapolis,  Indiana.  The  ranking  of the  125
cities  was  similar  for  all  commodities
(Table  3).
Two  representative  U.S.  mainland  cities
were  chosen  for  testing  the  uses  of  the
visitors'  survey  in  determining  consumer
preferences  for  fresh  pineapple,  using  the
previous  index  [Shehata].  Those  conditions
stated  before  eliminated  group  "A"  cities.
Sacramento,  California and Cleveland,  Ohio,
both  of which  were  in  the  "B"  group  were
chosen.  Sacramento  is in the western region
and  has  a  warm  climate.  Cleveland  has  a
colder climate,  and  is  supplied  by  different
TABLE  1. Correlation  Coefficients  Between  Per  Capita  Consumption  of  Fresh  Fruits  and
Demographic  Variables  and  the Weight Assigned to Each  Variable,  1976
Median Level  of  Ethnic  Distribution
Education  Age  Income  White  Black  Others  Total
Correlation Coefficients*
Fresh Fruits
Apples  .09  .19  .42  .42  .38  .06  1.59
Bananas  .03  .36  .28  .22  .22  .03  1.14
Oranges  .12  .18  .26  .22  .21  .01  1.00
Weight  (W)
Apples  .06  .12  .27  .26  .26  .04  1.0
Bananas  .03  .32  .25  .19  .19  .02  1.0
Oranges  .12  .18  .26  .22  .21  .01  1.0
*absolute value of the coefficients are presented
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sources  of fresh  pineapple.  Both  cities  are
medium  in  size.
Within  the  "A"  group,  a  researcher  can
select cities which are  representative of each
other and of the  national market in the total
index.  Given  assumption  five the researcher
selects  from  these  cities  within  the
framework of market and environmental con-
straints.  If the  researcher  wants cities  which
are representative of the national market and
of each  other in the  Mid-West,  then  Kansas
City,  Indianapolis,  Flint,  Columbus,  St.
Louis,  Akron,  and  Cincinnati  are  preferred.
However,  should  the  researcher  wish  to
select a western city to represent the national
market,  the  cities  of choice  change,  and  in
this case,  for example,  Kansas City is not the
city of choice.
Summary
The  index  provides  another  way  to  assist
researchers  in selecting a representative city
to the  target  market  from which  results  ob-
tained from  controlled  market experimenta-
tion or consumer  survey about various  prod-
ucts can be extrapolated.
As  long  as  a  researcher  collects  the  rele-
vant information  about demographic  charac-
teristics  of various  cities  and  utilizes  appro-
priate statistical coefficients,  then the weight
and  the  rank  can  be  constructed  and  the
index  can  be  applied.  This  index  can  be
applied  for  any  commodity  to  select  cities
representative  of target areas.  It should  help
researchers  to  base  their city  selection  on  a
mathematical model rather than the conven-
tional method  of selection.  This way  market
researchers may obtain an accurate  result at a
reasonable  cost.
Researchers  will  be  able  to  rank  those
cities  according  to  their  similarities  to  each
other.  This  way,  differences  in  results  ob-
tained from  the  test areas  will be attributed
to  factors  other  than  differences  in  de-
mographic characteristics.
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